Receptor-mediated uptake of hypertriglyceridemic very low density lipoproteins by normal human fibroblasts.
Our previous studies showed that very low density lipoproteins, Sf 60-400 (VLDL), from hypertriglyceridemia subjects, but not VLDL from normolipemic subjects, suppress HMG-CoA reductase activity in normal human fibroblasts. To determine if this functional abnormality of hypertriglyceridemic VLDL resulted from differences in uptake of the VLDL by the low density lipoprotein (LDL) receptor pathway, we isolated VLDL subclasses from the d less than 1.006 g/ml fraction of normal and hypertriglyceridemic plasma by flotation through a discontinuous salt gradient for direct and competitive binding studies in cultured human fibroblasts. VLDL from the plasma of subjects with hypertriglyceridemia types 4 and 5 were at least as effective as normal LDL in competing for 125I-labeled LDL binding, uptake, and degradation when compared either on the basis of protein content or on a particle basis. By contrast, normolipemic Sf 60-400 VLDL were ineffective in competing with the degradation of 125I-labeled LDL, and Sf 20-60 VLDL (VLDL3) were less effective in reducing specific 125I-labeled LDL degradation than were LDL, consistent with their effects on HMG-CoA reductase activity. In direct binding studies, radiolabeled VLDL from hypertriglyceridemic but not normolipemic subjects were bound, internalized, and degraded with high affinity and specificity by normal fibroblasts. Uptake and degradation of iodinated hypertriglyceridemic VLDL Sf 100-400 showed a saturable dependence on VLDL concentration. Specific degradation plateaued at approximately 25 micrograms VLDL protein/ml, with a half maximal value at 6 micrograms/ml. The most effective competitor of hypertriglyceridemic VLDL uptake and degradation was hypertriglyceridemic VLDL itself. LDL were effective only at high concentrations. Uptake of normal VLDL by normal cells was a linear rather than saturable function of VLDL concentration. By contrast, cellular uptake of the smaller normal VLDL3 was greater than uptake of larger VLDL and showed saturation dependence. After incubation of normal VLDL with 125I-labeled apoprotein E, reisolated 125I-E-VLDL were as effective as LDL in suppression of HMG-CoA reductase activity, suggesting that apoE is involved in receptor-mediated uptake of large suppressive VLDL. We conclude that 1) hypertriglyceridemic VLDL Sf 60-400 are bound, internalized, and degraded by normal fibroblasts primarily by the high affinity LDL receptor-mediated pathway; 2) by contrast, normal VLDL, Sf 60-400 are bound, internalized, and degraded by normal fibroblasts primarily by nonspecific, nonsaturable routes; and 3) of the normal VLDL subclasses, only the smallest Sf 20-60 fraction is bound and internalized via the LDL pathway.